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Abstract

Beam commissioning of SuperKEKB Phase-I finished in June, 2016 and we continue an upgrade work for Phase-II
operation which starts in this fiscal year. In order to protect the hardware components of the accelerator against higher
beam intensity and shorter beam lifetime of SuperKEKB than that of KEKB, the controlled beam abort system was
updated. The abort system was triggered by interlock signals from hardware components, loss monitor signals, manual
switch and so on. It is important to diagnose each abort reason and feed back to accelerator operation for protection of
hardware and stable beam operation. Then a beam abort monitor system was prepared and collected the data of all aborts,
totalling more than 1500 in Phase-I operation. This paper will give the outline of the monitoring system, typical examples

of aborts and preparation status for Phase-II operation.
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Table 1: Machine Parameters of SuperKEKB

Parameter LER HER DR  unit
Energy 4.0 7.0 1.1 GeV
No. of bunches 2500 4
Circumference 3016 1355 m
Max. stored current 3.6 2.6 0.07 A
Emittance (h) 3.2 4.6 42.5 nm
Emittance (v) 8.64 129 3150 pm
Bunch length 6.0 5.0 6.53 mm
Bx/By at IP 32/0.27 25/0.30 mm
Luminosity 8x10% cm2s’!
RF frequency 509 MHz
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Figure 1: Overview of beam loss monitor and abort monitor system at SuperKEKB phase 1.

- 1104 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

3. T—ARfEMT

Phase-1 FEiizH > 7 R — MEl%ix 1500 ELL EIC
D, 4o a BRI N — X EE 5000 &3

2D, BEETELT —HITEBOTR— MDD 95% T,

B ZIF L7z 5%, EEP o AFHE, 78—

Fo =2 A I THRHED-DIITo T~ =T
T R— s ORFEIERNEN N> T=72d, e o Y
H =N B DR T-Z &Ik Dy LTI R
72T R— MR,

F9, ELLTAHAR—FIRY 7R &, BE—24
DHE L FICETONGEORET -2 L LT~
=27 /V7 AR— hMil% Figure 2 1Z/” 79, B — A&
{551 DCCT THIE L TWAH =024 L A EIEEN D
L& LCR DT L D15 57— 7 VN TOBEILN
Ho ., FEE
Z DT 45us OENBR LD, LCR OFFT
12 &> T2 ORRIE 20~100ps 1272 %, F77. E— A
P RER 90 ps (2 L2 5 A3, éé,{fﬂ I$14—210us
PINIZ 0A £ THEDB TN D, ZEREEIL, E— L
M) S T B ?inhé@f\ TAR—hF MU F—EH
B =L TCWB Z ERNbhd, ZnbDE
FEREREL L, TRAENOEZOX A I v 7R0HEE
BRSO TWBLEEIIMO 0O RE DR E 2 & B

NERON
Pl h §
RF Cavity Voltage A\ “‘—7

Beam Phase

Arbitrary Unit

45ps i
HER current ~

\ P

30 100 150 200
[ms]

| Al'mr.t Trigger—__
=200 -150  -100  -30

Figure 2: Manual abort.
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Figure 3: RF hardware abort.
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Figure 4: Loss monitor abort caused by HER beam loss.
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Figure 5: Beam loss that synchronized for injection timing.
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Figure 6: Loss monitor abort with beam phase oscillation.
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Figure 7: Beam phase abort caused by RF down.
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Figure 8: Beam phase abort caused by earthquake.
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Figure 9: Abort statistics.
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